Introduction:
Introduction:
Brucellosis affects both animals and humans and is a major health problem worldwide especially in the Mediterranean region and the Arabian Peninsula. Human infection is contracted from infected animals and is linked closely to poor hygiene.. Typically the disease attacks young and middle-aged adults, with a low incidence in infants and the elderly (1) .
The clinical manifestations of brucellosis are protean and include rheumatic complaints in 20-85% of patients. Arthritis is commonly monoarticular, affecting mainly the large joints including the knee, hip, sacroiliac, shoulder, sternoclavicular, wrist, ankle and interphalangeal joints in decreasing order of frequency. Septic monoarthritis may lead to destruction of the affected joint if undiagnosed. Spondylitis may involve single or, less frequently, multiple sites. The lumbar spine, particularly L4, is the most frequent site. The average age of onset of brucella spondylitis is 40 years; it is extremely rare during childhood. Extraspinal brucella osteomyelitis is rare. Long bones particularly the femur, tibia, humerus or manubrium sterni, may be affected. Bursitis, tenosynovitis and subcutaneous nodules may also occur (2) .
Peripheral joint involvement has a predilection for children and young patients (3 ' 4) . Unlike septic arthritis caused by other microorganisms, septic arthritis due to brucellosis can be suspected even if it is associated with a normal white blood cell count and normal or slightly elevated erythrocyte sedimentation rate. Radiological appearances of the joints are not characteristic of brucellosis; they may appear normal in many cases or show non-specific changes while the radiological changes of the spine appears as epiphysitis and erosion of the anterosuperior angle of the vertebrae, sclerotic base (pedro pons sign), narrowing of the disc space, or vertebral collapse (6) .
Detection of serum brucella agglutinins is essential for diagnosis whereas blood cultures may have variable value, being positive in only 20-70% of patients with brucella arthritis Molecular techniques were first applied for the diagnosis of brucellosis in 1989 and the application of PCR (polymerase chain reaction) in the diagnosis of human brucellosis has been reported recently The prognosis after specific therapy is excellent if patients are compliant with the prolonged therapy (8) .
Methods:
This was a case series study (prospective analysis) of 80 patients with Musculoskeletal brucellosis, recorded in the period from October 2001 to September 2002 in the Ibn-Sina Teaching Hospital, Mosul, Iraq. Brucellosis was diagnosed on the following criteria: a compatible clinical picture such as fever, sweating, rigor, headache, fatigue, weight loss, arthralgia, with arthritis, or back pain or buttock ache, supported by the detection of specific antibodies at significant titers and/ or demonstration of at least a fourfold rise in antibody titer in serum specimen taken over 2 or 3 weeks. Significant titers were determined to be >1/160 in the standard tube agglutination test ( S A T ) w i t h positive result of 2-Mercapto Ethanol test (2-ME).
For each patient a complete history was taken of age, sex, area of residence, and whether the patient consumed raw milk or milk products, or had contact with any possible source of the disease. Each patient was examined fully by the investigator for musculo-skeletal involvement in the form of tenderness, restriction of movement and swelling in any peripheral joints, or by unrelieved pain at rest, restriction of movement, together with radiological alteration in any deep joint and was evaluated independently by both the clinician and the radiologist. Swelling was not essential for the diagnosis of hip, spine, or sacroiliitis, however, clinically; sacroiliitis was recorded through direct pelvic compression.
Complete blood counts, erythrocyte sedimentation rate (ESR), brucella agglutination test (BAT) and 2-mercapto ethanol test (2-ME) were performed on all patients. Radiological findings of sacroiliitis were recorded as a poorly defined subchondral osseous line, narrowing or widening of the interosseous space. For spondylitis, the radiographic findings were recorded by determining an erosion of the anterosuperior vertebral angle with sclerotic vertebral end plate (Pedro pons sign), or vertebral collapse and osteomyelitis.
The patients were classified according to the pattern of joint involvement, monoarticular, pausiarticular and polyarticular. The pausiarticular and polyarticular groups were subdivided into migratory and additive or into symmetric and asymmetric involvement.
Results:
Out of 80 patients with Musculo-skeletal involvement of brucellosis, forty three patients (53%) were female and 37 (46.3%) were male; a female to male ratio of 1: 0.86. Thirtyfive patients (43.7%) were aged 21-30 years, 15 (18.8%) were aged 41-50 years ( Figure 1 ). Fifty-two patients (65%) were from rural areas while 28 (35%) were urban dwelling. There was a history of ingestion of raw milk or raw milk products (e.g. soft white' cheese) from 64 patients (80%) and 53 (66.2%) had contact with animals. Twenty-eight patients (35%) had a previous personal history of brucellosis and 32 (40%) had a family history of brucellosis.
The distribution and frequency of different symptoms, signs and findings, including musculo-skeletal involvement are shown in Tables 1-4 . Mono-articular arthritis was observed in 45 (56.3%) patients and pausiarticular involvement in 35 (43.7%) while no patient presented with polyarticular involvement. Twenty-nine of the 35 patients presented with additive arthritis and the remaining six patients had migratory arthritis; (85.7%) presented with asymmetrical involvement. The knee joint was the most frequently affected (34 patients; 42.5%) followed by the hip joint (24; 30%). Twenty-two patients (27.5%) had lumbar spine involvement (spondylitis); 13 (16.3%) had dorsal spine involvement. All the patients had a significant brucella agglutination test (BAT), 18 (22.5%) having a titer of 1/640 (Table 5 ). In 38 patients who complained of backache, radiography showed decreased disc space in 12 (31.6%), erosion in seven (18.4%), sclerosis in six (15.7%) while 13 (34.3%) were radiographically normal (Table 6) .
Discussion:
The incidence of brucellosis in Iraq has increased in recent years due to the difficulties of eradicating it completely in animals, especially sheep, cattle and goats and it is seen frequently (io, ii) j n h u m a n s b 0 th sexes are affected but this study shows that females are affected more than males, possibly because women are more in contact with dairy products as a part of their duties as a housewife.
Brucellosis can occur at any age but in this study, as in others (12, 13) , the most common age groups involved were the young adult and the middle-aged groups who represent the most productive groups in the community thus reflecting the magnitude of the socio-economic and cultural impact of brucellosis in our region.
As might be expected the incidence was highest in the rural population and was higher in those consuming unpasteurized dairy products than in those in contact with animals, agreeing with several other studies (8,12_14) but in contrast to other studies that considered the inhalation of organisms and direct contact with animals was a greater risk (2) . Twenty-eight patients (35%) had a previous history of brucellosis and 32 patients (40%) had a family history of recent brucellosis possibly having contracted the infection from the same sources.
Brucellosis with musculo-skeletal involvement usually presents with non-specific clinical manifestations such as fever, rigor, sweating, arthralgia, myalgia, weight loss, fatigue and headache. Fever occurred in 58 (72.5%) of our patients, similar to other studies (12, 15). Arthralgia was found in 75 (93.7%) while in another study it accounted for about 88% (11) . Our study showed 34 patients (42.5%) with splenomegaly, agreeing with another study in Iraq (16) but differing from western countries where lower figures (10-20%) have been reported (17 ' 18) , possibly due to Iraq being an endemic country and that most patients had contracted brucellosis in the past. Hepatomegaly was found in 18 patients (22.5%) similar to the findings of Al-Shaarbaf et al ( 1 6 ) . Lymphadenopathy was noticed in seven patients (8.7%) similar to that seen in another study ( 1 3 l We found peripheral arthritis to be the most frequent type of musculo-skeletal involvement, which was higher than in other s t u d i e s 1 9 ' 2 0 ) .
This study showed that 45 (56.3%) of patients had monoarticular involvement, as reported by other studies (3 ' 4,13) , and 35 patients presented with pausiarticular involvement. Six of the pausiarticular patients presented as migratory arthritis and the remainder as additive, contrary to another study (2) , and the symmetry encountered was 14.3 while (85.7%) patients presented with asymmetrical arthritis.
The reported incidence of spondylitis varies widely from six to greater than fifty per c e n t ( 2 6 ) whereas in our study spondylitis was the second most common site involved, similar to another Iraqi study ( 1 9 ) and to Western studies (21) ; the lumbar spine being the most commonly affected segment followed by the dorsal spine. Sacroiliitis tends to occur in the early acute febrile phase of disease, usually unilateral, and was only the third most common site affected in this study although in another study (27) sacroiliac joints were the most commonly affected followed by knee joints. Six (7.5%) patients had leucopenia and four patients (5%) leucocytosis while 70 (87.5%) of patients were normal. Leucopenia is not the rule in brucellosis and the total W.B .C count is usually normal ( 2 2 ) . The changes in ESR were not specific; it is usually normal or moderately raised in brucellosis (12) as in this study. Blood culture was not available to us. Most (80-85%) cases of brucellosis are diagnosed serologically and only (15-20%) are diagnosed by culture (6, 17) . A moderately raised BAT titer (1/160) was found in 37 (46.2%) cases, 25 (31.3%) patients had a titer of 1/320 and only 18 (22.5%) of the patients had a titer of 1/640 titer, similar to another study (12) .
Radiological abnormalities develop late in the course of musculoskeletal brucellosis and they are rare in peripheral arthritis ( 23~25 \ Radiological findings of spondylitis are epiphysitis
Figure 1 Age distribution of brucella arthritis
of the anterosuperior angle of the vertebrae, and during the progression of the disease, narrowing of the disc space, erosion, sclerosis, vertebral collapse and osteomyelitis may occur ( 2 5 ) ,
In this study 38 patient complaining of backache were examined radiologically and showed various findings similar to those shown in another study in Syria ( lT> and in a Western study (19) ; there were no radiological abnormalities in seven, widening of the interosseous space of the sacroiliac joint in four and narrowing of that space in three .The largest number of cases in our study occurred in April, May, June, and the lowest during the winter months.
The present results suggest that musculoskeletal involvement in the third decade is higher than in other decades of age. The various forms of Brucella arthritis are important because of their marked prevalence and the associated functional disabilities. Education of the public is important and the need for greater efforts made to promote better control and vaccination of animal herds to eradicate the disease. In particular primary health care physicians need to become more aware of the disease and its manifestations since, in Iraq, most patients with brucellosis are seen and treated first by these physicians. 
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